A prospective randomized trial has investigated whether it is necessary to add oral neomycin to oral metronidazole as a means of preventing sepsis in elective colonic resection. Seventy-three patients completed the study; 41 received metronidazole and placebo neomycin and 32 received metronidazole and active neomycin. There was a significant reduction in the incidence of wound infection in patients receiving neomycin and metronidazole (22%) compared with metronidazole alone (51%. P<O.02). There was also a significant reduction in anaerobic infections in the group receiving metronidazole and neomycin compared with metronidazole alone (P<O.05). These results indicate that oral metronidazole alone is of no benefit for patients requiring elective colonic operations and that if oral metronidazole is advised it should always be given in combination with oral neomycin.
Introduction
Nonabsorbable oral antimicrobials are frequently used before elective bowel resection because they reduce the bacterial flora ofthe colon. Until recently, neomycin or phthalylsulphathiazole have been the mainstay of antimicrobial prophylaxis because of their influence on coliform organisms in the bowel lumen (Nichols et al. 1972) . With increasing recognition of the importance of anaerobic bacteria in the pathogenesis of sepsis after large bowel operations (Moore et al. 1969) , it has been recommended that agents such as tetracycline, erythromycin and metronidazole be used-in combination with neomycin (Clarke et al. 1977 , Matheson et al. 1978 , Washington et al. 1974 . It has even been suggested that antianaerobic drugs such as metronidazole or lincomycin are effective on their own without the need for aminoglycosides such as neomycin, kanamycin or gentamicin (Leigh 1975 , Willis et al. 1977 . The aim of this study has been to assess whether it is necessary to add neomcyin to metronidazole as a means of preventing sepsis after elective colonic resections.
Methods
Ninety-one patients undergoing elective operations for large bowel carcinoma were admitted to a prospective randomized double-blind trial. All patients received oral metronidazole 200 mg eight hourly for 48 hours before operation. In addition, patients were either given neomycin I g eight hourly for 48 hours or an identical placebo. Although it was known that all patients were receiving metronidazole, exposure to active or placebo neomycin was not known by the surgeon or bacteriologist until the trial had been completed. The antimicrobials were prescribed from the pharmacy according to a series of numbered, randomized cards and the code cipher was only known by a member of the pharmacy staff.
Eighteen patients were excluded from the study (5 who received metronidazole alone and 13 who were prepared with metronidazole and neomycin). The reasons for these exclusions were as follows: 6 because additional antibiotics had been prescribed within the first 48 hours of operation (2 metronidazole, 4 metronidazole and neomycin); 7 because the diagnosis of colonic carcinoma was incorrect (2 metronidazole, 5 metronidazole and neomycin); 4 because no resection was performed (l metronidazole, 3 metronidazole and neomycin); and one patient receiving metronidazole and neomycin was excluded because she died of a myocardial infarction on the first postoperative day.
A standard mechanical bowel preparation of magnesium sulphate enemas and a rectal washout were used throughout the study. Wound sepsis was defined as pus in the incision and swabs were sent for immediate aerobic and anaerobic culture. The duration of hospital stay was recorded in all surviving patients from the day of operation to the day on which they were discharged from hospital. The study received the approval of the local Ethical Committee.
Results
Included in the study were 41 patients who received metronidazole and placebo neomycin and 32 who were given metronidazole and active neomycin. The groups were similar with respect to age, sex and type of operation performed (Table I) . Wound sepsis was significantly less in patients who had been given metronidazole and neomycin (22%) than in those receiving metronidazole alone (51%, "1. 2 =5.36, P < 0.02). There was no significant difference in the other complications (perineal sepsis, septicaemia, abscess, wound dehiscence, anastomotic dehiscence), duration of hospital stay or mortality ( Table 2 ). The organisms isolated from postoperative infections are listed in Table 3 . Although there were fewer infections by &cherichia coli in patients receiving neomycin and metronidazole, the only significant difference was a reduction in the number of infections associated with the species Bacteroides in patients receiving metronidazole and neomycin compared with those receiving metronidazole alone (P<0.05).
Discussion
The purpose of this study was to determine whether the use of oral neomycin as well as oral metronidazole is still justified in patients requiring elective colonic resection. Metronidazole has already been shown to reduce significantly the risks of sepsis after colonic operations when used by suppository, a method which provides high serum concentrations of the antimicrobial at the time of surgery (Willis et 01. 1977) . It has even been suggested that antianaerobic agents alone are adequate for prophylaxis in colonic operations (Keighley et al. 1976 ). Most previous trials have shown that oral neomycin had no advantage over a control group and the rationale for continuing to use oral neomycin or kanamycin for colorectal surgery has therefore been questioned (Everett et al. 1969 , Nichols et al. 1972 ,. Washington et al. 1974 ). 
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On the other hand, results of two independent trials in Britain have shown a significant reduction in postoperative sepsis when oral metronidazole was used with kanamycin (Goldring et al. 1975) or neomycin (Matheson et al. 1978) . The present findings support these studies. Furthermore, the case for using both neomycin and oral metronidazole for bowel preparation is strengthened by a study of faecal flora in healthy volunteers (Arabi et al. 1979) . Oral neomycin and metronidazole were shown to cause a profound reduction in the aerobic and anaerobic flora of the large bowel within 48 hours of starting oral antimicrobial therapy. On the other hand, when metronidazole was used alone it had no influence on either the aerobic or anaerobic faecal microflora. The aim of oral antimicrobial therapy is to reduce the bacterial inoculum from within the bowel by lowering the counts of the principal pathogenic bacteria in the faeces rather than providing serum antibiotic levels . It is not surprising, therefore, to find that in the present study the regime of oral metronidazole and placebo neomycin, which has no influence on the faecal flora, was associated with an incidence of sepsis which was similar to that in a control group in a previous trial undertaken in the same hospital (Matheson et al. 1978) . Comparable results have been reported in a trial to compare the combination of metronidazole and phthalysulphathiazole with phthalysulphathiazole alone (Taylor et al. 1979) .There was only a reduction in sepsis when both agents were used in combination.
